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ABSTRACT: The first record of Caenocholax fenyesi parasitizing the red imported fire ant, 
Solenopsis invicla, in South America is documented. Caenocholax fenyesi males were collected from 
colonies of S. invicta in northeastern Argentina. This record helps to clarify the occurrence and host 
utilization of C. fenyesi in the United States, where S. invicla is an invasive exotic species. This 
record, along with other recent reports, suggests that C. fenyesi males are generalist parasites, not uti- 
lizing a narrow host range, as do most known strepsipterans. However, the potential presence of cryp- 
tic species is an alternate explanation. 
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Host relationships in the strepsipteran family Myrmecolacidae are poorly 
known. However, in all species whose host has been documented, a form of het- 
eronomy exists (Kathirithamby 1989). Males utilize ants (Hymenoptera, Formi- 
cidae) as hosts during their developmental stages, while females use orthop- 
teroids for developmental stages and as the host of adult females (Kathirithamby 
and Hamilton 1992). Most species of Myrmecolacidae are known only from 
males, which are collected in their adult, free-living stage. These adult males are 
rarely collected with a host association, and hosts are currently known for males 
of eight of the 108 myrmecolacid species (Westwood 1861, Hofeneder 1949, 
Luna de Carvalho, 1972, 1973, Teson & Remes Lenicov 1979, Kathirithamby 
1991, and Kathirithamby and Johnston 1992, 2003). Additionally, several para- 
sitized ant species have been collected but their associated strepsipteran species 
was not identified (Ogloblin 1939, Hughes et al. 2003). 

The first host association between Caenocholax fenyesi Pierce and the red 
imported fire ant, Solenopsis invicta Buren, was discovered by Kathirithamby 
and Johnston (1992) in Texas, USA. This host association was considered as a 
crossover host since it appeared unlikely that parasitized S. invicta and the 
unknown orthopteroid female host were both simultaneously introduced and 
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migrated throughout the southeastern United States in a span of less than 75 years 
(Cook 1996). Kathirithamby and Hughes (2002) discovered Camponotus planatus 
Roger parasitized by C.fenyesi in Veracruz, Mexico, and speculated that C. plana- 
tus was the original host of C. fenyesi. This discovery was from the vicinity of the 
type locality of C.fenyesi (Pierce 1909). Dolichoderus bispinosus Olivier was also 
recently found hosting C. fenyesi in the same Mexican locality (Hughes et al. 
2003). Genetic studies by Kathirithamby and Johnston (2003) report that male C. 
fenyesi from Texas in S. invicta are 15 percent divergent from the morphologically 
identical male from Mexico, parasitic in D. bispinosus. This led them to name C. 
fenyesi from Texas C. fenyesi texensis and from Mexico C. fenyesi waloffi. 

The first report of Caenocholax in South America was given by Ogloblin (1939) 
from collections in Argentina and Brazil. Ogloblin found male specimens in Phei- 
dole radoschkowski reflexans Santschi that he reported as a new species of Caeno- 
cholax , but did not name the strepsipteran species. He found more of this strep- 
sipteran species in Pheidole fallax emiliae Forel and an additional undetermined 
Pheidole species. Ogloblin also found three fire ant species; Solenopsis saevissima 
pylades Forel (now S. xyloni ), S. saevissima quinquecuspsis Forel (now S. quin- 
quecuspis), and S. saevissima richteri Forel (now S. richteri) in Missiones and Salta 
province, Argentina, that he reported as being parasitized by an undetermined spec- 
ies of Myrmecolax. This species was named Myrmecolax ogloblini by Luna de 
Carvalho (1973). Later, Teson and Remes Lenicov (1979) observed specimens from 
the Ogloblin collection taken from the Pheidole species (labeled as Caenocholax 
pheidolephagus, but never published) and determined that they were Caenocholax 
brasiliensis Oliveira and Kogan. Caenocholax brasiliensis and M. ogloblini have 
since been synonymized with C.fenyesi (Kathirithamby and Hughes 2002). 

The distribution of C. fenyesi confirms that its males must be hosted by more 
than one ant species, unless C. fenyesi constitutes a species complex. Caenocholax 
fenyesi has a currently known range from the southern United States to Chile and 
Argentina (Cook et al. 1997; Kathirithamby and Hughes 2002). While its known 
distribution now appears disjunct, it is probably widespread throughout this region. 
New collections continue to fill areas missing from the known distribution. The dis- 
tribution of S. invicta is well known, and it is not found in Mexico, Central America, 
or Ecuador, where C. fenyesi occurs. Camponotus planatus is a widely distributed 
species, but its northern limit includes only the southernmost part of Texas and parts 
of Florida. Its southern distribution limit does not include Chile and Argentina (W. 
R MacKay unpublished data). In this paper we make the first report of C. fenyesi 
parasitizing S. invicta in its homeland and discuss its host relationships. 

NEW HOST ASSOCIATION RECORDS 

Fifteen Caenocholax fenyesi males were isolated from four Solenopsis invicta 
colonies from northeastern Argentina. The S. invicta colonies were being main- 
tained in laboratory rearing conditions at USDA-ARS-SABCL as part of a study of 
preference of Pseudacteon flies (Diptera: Phoridae) for different fire ant hosts. Two 
colonies were collected on September 11, and the others on November 20, 2003. 
Three colonies were from Herradura (S 26° 31', W 58° 17’), Formosa Province, on 
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the coast of the Paraguay River. The other colony was collected near Centro 
Nacional de Desarrollo Acuicola (CENADAC), 20 km from Corrientes (S 27° 23', 
W 58° 41'), Corrientes Province, on the coast of the Parana River. Both collecting 
sites are located in the eastern limit of the phytogeographical province of the 
Chaco. This province has a mean annual temperature of 20 to 23°C and an annual 
rainfall of 1,200 mm (Cabrera and Willink 1980) with a pronounced dry season. 
The area where the colonies were collected has a somewhat higher rainfall because 
it is located near a tropical rain forest habitat and the main rivers of the region 
(Parana and Paraguay). 

Colonies were collected, separated from the soil by flotation (Banks et al. 1981), 
and housed in ventilated plastic rearing trays (40 x 30 x 15 cm) with plastic cover 
and a 7-cm plaster nest to provide humidity. Trays containing 2g of worker ants 
(-3000 ants) and 2g of brood were maintained at 25°C and 60 percent RH, fed 
sugar water, and provided water ad libitum. The trays were being examined daily 
for the presence of Pseudacteon (Phoridae) pupae. Caenocholax fenyesi males 
were found between October 3 and 20, 2003, with additional specimens collected 
between December 19, 2003, and January 2, 2004. 

We found only 15 C. fenyesi males from the approximately 12,000 S. invicta 
workers. Supposing the males emerged from different workers as is typical for this 
species (Cook 1996), the parasitism rate from these colonies was less than 0.2 per- 
cent. However, this may be an underestimation because stylopized ants lose their 
social instincts and abandon the nest (Ogloblin 1939, Cook 1996). 

The strepsipterans were morphologically identified in the laboratory at Sam 
Houston State University. Three male C. fenyesi from this collection are deposited 
in the entomology collection at Sam Houston State University. The other individu- 
als were kept at the SABCL collection. 

In addition, a survey was conducted to search for C. fenyesi females in late 
November and early December 2003 in both areas where the S. invicta colonies 
were found parasitized. A total of 217 orthopterans were collected and examined, 
but none were parasitized by C. fenyesi . Collecting methods were light trapping 
(three hours each day and for three days), sweeping (during 30 minutes), and pit- 
fall trapping (40 vials were put every 1 0 m for two days). In Herradura, 1 54 orthop- 
terans (70 Grillidae, 77 Acrididae, and 7 Gryllotalpidae) were collected in the light 
traps and 8 Grillidae in the pitfall traps (2 of them were parasitized with dipteran 
parasites). In Corrientes, 35 orthopterans were collected from sweeping (1 of them 
parasitized by a nematode). 


DISCUSSION 

The lack of information on host associations in the Myrmecolacidae is common, 
and in the case of C. fenyesi has led to several speculations about its host relation- 
ships. Cook (1996) speculated that C. fenyesi most likely did not move with its host 
from S. invicta s introduction into Mobile, Alabama, around 1918 (Creighton 1 930) 
to Texas by its discovery in 1988 (reported by Kathirithamby and Johnston 1992). 
This move would have required a simultaneous move of both sexes, which occur 
in different hosts, or by the first larval instar. The dispersal stage is the first instar 
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larva, which must find and infect its host. It is unlikely that a 50p larva, which 
moves by walking legs and sometimes jumping with its caudal appendage, will dis- 
perse very far in any given generation (Cook et al. 1998). Although dispersal may 
also be mediated by a host female, which may disperse into an area where suitable 
hosts for both strepsipteran hosts occurs. 

Kathirithamby and Hughes’ (2002) discovery of C.fenyesi using C. planatus as 
a host led them to speculate that it may be the original host. This supposition pres- 
ents two problems, how S. invicta became its host in central Texas and why 
C. planatus would be the most likely original host. First, if C.fenyesi made a host 
switch from C. planatus to S. invicta , there is a logistical problem. Camponotus 
planatus only occurs in Texas in southern counties of the Rio Grande Valley, and 
the closest it has been reported to Brazos County (location of the material for the 
original host association) is the material that we (JLC) collected in San Patricio 
County and separate material collected by William P. Mackay from Victoria 
County (O’Keefe et al. 2000). Solenopsis invicta did not invade this region of 
Texas until the mid-1970s (Callcott and Collins 1996). The original host associa- 
tion that Kathirithamby and Johnston (1992) described was from specimens col- 
lected in 1988. While it is not impossible that C.fenyesi dispersed this far, it is 
unlikely given the dual host association of this strepsipteran and its low dispersal 
ability. It is even more unlikely that C. planatus is the source of C. fenyesi collect- 
ed in Louisiana between 1964 and 1967 (Khalaf 1968), in Mississippi in 1966 
(Khalaf 1969), and in 1960 from Arizona (Johnson and Morrison 1979). The pres- 
ence of C. fenyesi in Arizona is most problematic to support the speculation of 
Kathirithamby and Hughes because neither C. planatus nor S. invicta are known to 
occur in Arizona. The second problem of what ant species is the original host of 
C. fenyesi is becoming more difficult to determine with the discovery of different 
host associations. The host record of C. planatus from the type locality of C.fenye- 
si does not necessarily suggest that it is the original host, but only documents that 
this could be the host of the type population. More recently, D. bispinosus has also 
been recorded from this region in Mexico, making even that assumption unclear. 

The discovery of C. fenyesi utilizing S. invicta as a host in its native Argentina 
makes it an additional candidate as a primary host. The recent discovery of S. invic- 
ta in northwestern Argentina (Calcaterra et al. unpublished data), where males of 
C. fenyesi were also collected (Kathirithamby and Hughes 2002), could support 
this idea. All of these host ants are being parasitized in their natural habitats, as 
well as S. invicta being parasitized in its invaded territory of the United States. 
None of these ant species are found throughout the range of C.fenyesi , so there is 
a problem with designating any of them as an “original host,” at least from the evi- 
dence that we now have. Other likely candidates could be other fire ants with wide 
distributions, such as Solenopsis xyloni McCook or Solenopsis geminata Fabricius, 
however, there is no concrete evidence that either is even a host. The only evidence 
for this assumption is that their distributions coincide in part with that of C. fenye- 
si; they are closely related to one known host, S. invicta; and Ogloblin’s (1939) dis- 
covery of a specimen of what he identified as S. s. pvlades Forel parasitized by a 
myrmecolacid that he did not identify. Solenopsis saevissima pvlades is now a syn- 
onym of S. xyloni (Trager 1991). However, the identity of this Solenopsis species 
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needs confirmation because S. xyloni is not thought to occur in South America 
(Trager 1991, Pitts 2002). The host found in Misiones by Ogloblin could be 
S . invictci , S. richteri, or S . macdonaghi. Solenopsis invicta is the most abundant of 
these species in this area. 

One conclusion that can now be garnered from the data we have is that male C. 
fenyesi is a generalist parasite of ants. If all of these strepsipteran specimens belong 
to the same species, C. fenyesi, then it certainly is not host specific. Males of C. 
fenyesi are currently associated with three species of ants that are not even in the 
same subfamily ( S . invicta is in the subfamily Myrmicinae, D . bispinosus in Doli- 
choderinae, and C. planatus in Formicinae). The female would also be a generalist 
with our current associations. One host of the female C. fenyesi has been identified 
by Kathirithamby and Johnston (2003) as the cricket Macroanaxipha macilenta 
(Saussure). Prior to this, Kathirithamby and Hughes (2002) synonymized Myrme- 
colax ogloblini Luna de Carvalho under C. fenyesi, which would be an additional 
host for the female. Myrmecolax ogloblini was described from material Ogloblin 
had collected and called Mantidoxenos argentinum . The hosts of this species are 
Camponotus punctulatus cnientatus Forel for the male and Acanthiotespis macu- 
laus (Saussure) for the female (Luna de Carvalho 1973). Acanthiotespis macidatus 
is in the order Mantodea. If this synonymy is correct it would mean that the female 
is utilizing hosts in at least two separate orders, Mantodea and Orthoptera. 

An alternate conclusion may be that there are cryptic species that are all mor- 
phologically similar to C. fenyesi. In this scenario, different host species may have 
different strepsipteran parasites. In the light of Kathirithamby and Johnston’s 
(2002) genetic analysis, this may be more logical. Molecular approaches and host 
specificity tests are needed to clarify this subject. 
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